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Hall, Heather E.  M Arch.  The University of Memphis.  
August 2011.   Under the Overpass.  Major Professor:  
James F. Williamson.
 Can a prototype be developed that addresses the 
problem of people in need of housing while also addressing 
the issue of cost, sustainability, fl exibility, and re-purposing 
blighted urban space?
 The objective of this thesis is to develop a modular, 
cost-effective housing solution that can be implemented 
utilizing existing infrastructure in urban spaces that are 
typically seen as unusable.  A number of benefi ts can be 
gained by tapping into this existing resource: there is little 
to no cost of land; utilize existing structure for additional 
support; utilities currently running through the site are 
readily available; and an abundance of underutilized land/
resources.
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people that are homeless need to be individualized to fi nd out the root of the problem so we 
know how best to help them (Averyt, 2010).   Door of Hope is just one establishment in Memphis 
dedicated to helping those less fortunate.  Partners for the Homeless is another organization that 
came out with a blueprint for ending homelessness in Memphis in 2002.  Pat Morgan, Executive 
Director, blames this on the overcrowding, substandard quality of the housing that is available, 
as little as that is.  She also states that 80% of people that are homeless in Memphis are so from 
a lack of affordable housing (Morgan, 2002). 
“Breaking that cycle and preventing future homelessness are of critical 
importance to Memphis/Shelby County because, to some extent, 
homelessness hurts us all. It hurts our community when men and women, 
most of whom could be productive, valued employees, and all of whom have 
something to offer to society, cycle in and out of streets, shelters, hospitals 
and jails instead of contributing to this community’s economy. It hurts our 
community’s future when families cycle from one overcrowded, overwhelmed, 
temporary housing arrangement to another, unable to secure for their children 
the most basic of necessities: a place to live and play and study and grow into 
healthy, productive adults. It hurts our businesses when potential customers 
turn away to avoid homeless people or panhandlers who may or may not be 
homeless, but who prey on the public’s compassion for homeless people. 
It hurts taxpayers who pay the enormous costs accrued by the health care 
and criminal justice systems when appropriate treatment is not available and 
accessible for mentally ill or chemically addicted men and women -- treatment 
that could have prevented them from becoming homeless. Most of all, it hurts 
the homeless people who pay enormous human costs in fear, despair, and 
the loss of human dignity that go hand in hand with homelessness.” 
 Pat Morgan, Executive Director (Morgan, 2002) 
          
Homelessness also results in fragile 
personal identity.  The diagram in Figure 3 
is a compilation of the needs and wants of 
a homeless person, in order of importance 
from red to black to gray.  The hope of this 
proposed project is that by allowing a person 
to claim ownership to living space and 
outdoor space it will help preserve a sense 
of self and individuality (National Coalition 
for the Homeless).
Figure 2. Housing RIsk Diagram
Figure 3 Homeless Needs and Wants
 Introduction to the Problem.  
 Can a prototype be developed that addresses the problem of people in need of 
housing while also addressing the issue of cost, sustainability, fl exibility and repurposing 
unused space?
Homelessness is a worldwide problem.  It takes on many forms and affects many different 
types of individuals and families.  Homelessness not only affects the person without a home, but 
our communities and our cities. 
 The defi nition of homelessness categorizes the condition of people without a conventional 
dwelling because they are unable to acquire, maintain regular, safe, and adequate housing, or 
lack “fi xed, regular, and adequate nighttime residence”   (Donovan, n.d.).
   There are 3.5 million people in the United States that experience homelessness in a 
given year; this includes the temporary and the chronically homeless.  Forty percent are families 
with children, 41% are single males, 14% are single females, and 5% are minors unaccompanied 
by an adult.  There are approximately 2,000 people in Memphis, Tennessee that experience 
homelessness on a given night (Morgan, 2002).
 Currently there are three types of sheltering responses dedicated to solving the root of the 
problem of homelessness in the United States.  While seeking deliverance from their homeless 
condition, a homeless person goes through three stages.  These stages are emergency, 
transitional, and permanent housing conditions.  Emergency and transitional are only temporary 
solutions while permanent housing is the ultimate goal.
 Homelessness can be caused by a number of things that can affect any and all types 
of people.  The four main causes are 1.) mental illness or the lack of services, 2.) substance 
abuse, 3.) low-paying jobs or unemployment, and 4.) domestic violence.  Mental illness and/or 
disability can cause an individual to experience diffi culty in maintaining employment, fi nances, 
or relationships with people due to their paranoid, anxious, or depressive behaviors.  Substance 
abuse of any kind can take a toll on fi nances and relationships, causing a person to lose everything. 
Domestic violence can leave a person homeless and without resources, with or without children. 
The homeless rate has increased over the past few years due to the economical slow down, 
causing many people to lose their jobs and their source of income.
 A lack of affordable housing is another contributing factor to the number of homeless 
people.  When speaking with June Averyt, director of Door of Hope, she spoke of the lack of any 
type of housing in Memphis for people seeking a home other than a very temporary homeless 
shelter.  She also said that the problem was not only a housing problem because once housed, 
Figure 1. Memphis Homeless Statistics
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 This is not only an issue in Memphis, every major city and interstate town have the 
dilemma of abandoned space beneath the overpass.  There is an abundance of under-utilized 
land throughout the United States and in other countries.  With all of the available land we could 
be using, instead of clearing forest and leaving yet another carbon footprint, we could just re-
purpose land which could be easily obtained and enhanced.  Since the overpass has already 
been built and created a carbon footprint, anything built under the overpass will have less of an 
impact on the environment given that new land is not being disturbed and used land is solely 
being repurposed. 
 A major benefi t to obtaining land underneath an overpass is the cost of that land.  It would 
be easy to obtain the land at little to no cost since it has always been viewed as unusable space. 
The land is usually owned by the city or the state and since the property is not considered an 
asset to the owner or the surrounding neighborhoods, a development could be seen as an 
improvement and a selling factor.  With a housing development comes people, with people 
comes business, and with business comes an increase in the economy; all of which benefi t the 
immediate communities and the city.
 Cheap or free land is not the only benefi t to utilizing existing infrastructure.  Another 
advantage the existing overpass offers is the ability to tap into existing utilities that are already 
in place, and if not the structure would still supply a ready means to link utilities to vaults.  There 
would not be a need, as there is in most new developments, to install any new electrical lines or 
water lines since both are already running through the site and the bridge structure.  There would 
still be the task of locating and tapping into the existing lines, which pales in comparison to the 
hassle of constructing a whole new grid.
 The benefi t of having a massive structural system already built will lessen the cost and 
structure of any new construction.  The proposed project can utilize the bridge’s foundation, 
piers, and even the underside of the road’s slab as additional and supplementary support.  
 The benefi ts mentioned previously are a few of the common characteristics shared by all 
overpasses.  Others factors to consider include a space below that has more shade than sun, 
an existing structure that serves a purpose, therefore, it cannot be tampered with, the close 
proximity the structure has with large amounts of vehicular traffi c, etc.  These are issues that 




 An Overpass is a bridge, road, railway or similar structure that crosses over another road 
or railway.  They provide a form of vehicular transportation and are for the most part pedestrian 
unfriendly.  Typically, an overpass will divide neighborhoods and result in an unusable space that 
is abandoned and unkempt.  This has an effect on all surrounding areas.  An area like this turns 
into a space that is open for litter with no one there to tend to it on a daily-basis and a space for 
crime to take place given there are no eyes on the street.  According to Jane Jacobs, in order to 
have a clean, safe neighborhood, a space must encompass all of the factors the overpass has 
ultimately taken away (Jacobs, 1981).
 These factors also contribute to the property value of surrounding land owners.  The 
property value goes down which means the housing market goes down.  They also contribute to 
the surrounding areas livability.  Once the property values diminish and the area becomes 
blighted, people begin to move out of the neighborhood leaving behind abandoned houses and 
businesses that can no longer survive.  This turns a once vital community into blocks of unused 
structures and abandoned land. (Bradbury, 1982)
 Figure 4 shows the location of the larger overpasses in Memphis, Tennessee.  There are 
numerous bridge structures, most of which have land underneath that could be re-purposed to 
be an enhancement of the structure itself and the surrounding area.  After researching overpass 
design, I have not found any attempt in the United States to build or use the space below these 
viaducts short of walking trails.  Other countries have began to design and build different types 
of spaces underneath overpasses, but modular housing has yet to be introduced.
Figure 4 Location of Overpasses in Memphis, TN
Figure 5 Overpass
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 The idea behind the project is to design something that can be repeated in other areas, a 
prototype, while using space that is currently seen as unusable, blighted, and abandoned.  This 
project will show how these prototypes can be placed underneath an overpass and how it can 
adapt to the different types of structures.  
 Placing the prototype under existing infrastructure provides benefi ts that are not available 
when building new construction elsewhere.  Utilizing  the bridge by tapping into its existing 
utilities, attaching to and enhancing the structure of the bridge, evoking a sense of protectiveness 
by placing a shelter within a shelter, obtaining land at little to no cost, replacing the empty, dirt 
patch with vibrant living space, are all benefi ts gained with this proposal.
 Before beginning the initial process of answering the question, a series of case studies 
were looked at in order to determine if and what had already been designed in response to a 
worldwide problem.  The study was also to examine the successful and unsuccessful elements 
of each precedent.  First a look at small, inexpensive housing solutions was studied.  Second, 
a look at different approaches to the use of space underneath an overpass was studied to 
determine how extensive the design could actually become.
Figure 9 Idea Diagram
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must be addressed in all under the overpass designs.  
 Although overpasses share similar characteristics, there are also different characteristics 
that the proposed project will have to addressed.  One main difference in overpasses is their 
structural support system.  Overpasses are not built on a certain grid, direction, or path, their 
structural supports vary in distance, height, depth, and style.  A few of the overpasses located in 
Memphis are shown in fi gures 6-8, and no two bridges are alike.  
 This is also true for the direction and path an overpass takes.  A bridge is built to cross 
over something and depending on the direction of the highway being crossed or depending on 
the type of overpass it is, the proposed design will need to be adaptable in orientation and its 
arrangement, be it linear, curved, zigzagged, etc.
Introduction to the solution.
 Develop a modular, cost-effective housing solution that can be implemented 
utilizing existing infrastructure in blighted urban spaces typically seen as unusable. 
Tapping into this existing resource, a number of benefi ts can be utilized.
  The goal of this thesis is to ultimately provide an affordable, sustainable prototypical 
solution for a home to persons that are less fortunate or have fallen on hard times while catering 
to sensitive and specifi c needs that a homeless person brings with them.  The project needs to 
provide a safe haven that speaks to the community with its design, not only about the status of 
the inhabitant but about the hope a housing solution could bring.  This proposed design will offer 
a variety of public/private features where all types of homeless persons can feel at home.
 This project will consist of a compilation of living units under the overpass and will serve 
as one solution to the problem of homelessness.  This module will be adaptable to any type 
of living conditions.  In this particular situation a group of modules and additional facilities will 
be combined to provide a facility that will house people without a home and began the steps 
to reintegrate them back into society.  Within the facility, a module will serve as an individual 
home providing a space for a homeless person to feel safe and secure, thus giving them the 
opportunity to take pride in their home while reestablishing their place in society.
 This proposal also hopes to, by design, accommodate the varying types of persons that 
homelessness can affect.  With this prototype a variety of options in unit design, outdoor space, 
and overall organization will be implemented to provide all residents with multiple options for the 
way they want to live.  It will address other issues a homeless person deals with, one being the 
want of having a space that is free of infestations and germs which, in terms of design, involves 
providing furniture and fi nishes that are durable for frequent cleaning and to allow for good indoor 
air quality.  Another issue is the fear felt by all homeless people.  As many homeless persons 
have been abused or attacked, they are sensitive to having private spaces that eliminate the 
feeling of vulnerability.  Two types of spaces will be provided that evoke a sense of protection 
and a safe haven; individual unit private space and resident-only public space.  This will be 
accomplished by placing the resident-only space internally, using the units as sheltering walls, 
and having each unit provide its own private porch and/or balcony.
 Another dilemma with homeless housing involves more than just designing a place to 
sleep, eat, and live.  A laundromat & convenience store aid the facility with a sense of community; 
not just functional conveniences.
 On a larger scale, overpasses and bridges typically divide neighborhoods and are seen 
as the borders of communities.  Installing this type of facility would refl ect a reintroduction into 
society, improving quality of life, the beginnings of putting one’s life back together and can also 
provide the fi rst stitch in mending our neighborhoods.  Providing a way to cross borders and 
interact with a variety of cultures, backgrounds, and people can be the start of change for the 
better.
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Figure 13 Interior Photo of The Bridge House
Figure 12 The Bridge House
Dorr, she stated that while some individuals may have currently owned a home, it had reached a 
state of decay due to the residents not being able to afford any repairs and not being physically 
capable of making the repairs.  The standard of living was forcing people out of the community 
and causing health issues in the residents.  The majority of the residents in Greensboro were 
elderly African Americans that lived on Social Security alone and could not afford anything other 
than very basic needs.
7
      “Architecture has to be greater than just architecture. It has to address social values, as well as technical and aesthetic values. 
On top of that, the one true gift that an architect has is his or her imagination. We take something ordinary and elevate it to something 
extraordinary.”  Samuel Mockbee of Rural Studio
The 20K House
 One precedent study completed was the 20k houses designed by Rural Studio.  The initial 
research was to look at how others had created comfortable living quarters in small spaces, which 
turned out that the 20K houses had more commonalities with my design problem than originally 
realized.  Common issues included the need for such housing units, building sustainably, and 
providing quality living space.
 While there are other examples of the 20K house in other locations, the ones that I 
visited were a few of the original designs located in Greensboro, Alabama.  There is an entire 
neighborhood developed with different iterations of the 20k house.  A few of these include the 
20k Version 2 (Figure 10), the Pattern Book House (Figure 11), and The Bridge House (Figure 
12) . 
 Purpose:  “The 20K House project was started in order to create a precedent that homes 
could be built on this extremely low budget that would outlast and outperform substandard 
housing or trailers that many in this very low income bracket are living in” (Ludeman, 2008),
 Problem:  The majority of the population of Greensboro, Alabama, is made up of African 
Americans with a median household income of $22,930.  The per capita income in Greensboro 
in the last full census was $13,271 with the per capita income in the U.S. at $21,587.  According 
to the most recent census survey, families living below the poverty line in Greensboro numbered 
195 or 27.2 % of the population, while the percentage of families in America living below the 
poverty line was 9.20%.  An individual living below the poverty line in the Greensboro community 
was 961, or 35.3%, while the percentage of individuals living beneath the poverty level in the 
country was 12.40% (Greensboro, Alabama Census Data & Community Profi le),
 The need of local residents ability to afford housing that met their needs, was easy to 
maintain and was of good quality, was becoming a major problem.  While speaking with Pam 
Figure 11 The Pattern Book House
















Figure 15 20K Version 2, Back Porch
Figure 15 shows a back porch provided within the square footage as a 
result of the importance placed on private outdoor space by the client.
Figure 16 Interior, 20K Version 2, Owner Frank
Figure 16 is a photograph of the owner, Frank, inside his home.  This house was 
an open concept with the living / sleeping spaces divided by a curtain and rod.
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 Financial Solution:
 Pam Dorr, executive Director of HERO (Hale Empowerment and Revitalization 
Organization), took on the task of fi guring out a way for a person of little means to be able to 
fi nancially obtain quality living space.  After researching and calculating, she discovered that 
by utilizing a Rural Development Loan, residents would be loaned $20,000 dollars given the 
amount of their fi xed income.  
 While visiting, I asked what triggered Dorr to initiate the 20K movement in Greensboro. 
She explained that she was enrolled as an outreach student with Rural Studio and like most; 
she’d initially been drawn to Hale County by powerful photos of Rural Studio projects in the 
neighboring town of Masons Bend. Once in Hale County, she began to see the magnitude of 
the economic and social injustice in Alabama’s Black Belt (the name actually refers to the color 
of the soil, but it also describes the region’s demographics), and at the end of the school year, 
decided to stay  (Dorr, 2011).
 Design + Build:  The next step was to determine what type, and if, a house could be 
constructed and livable for that amount.  Dorr contacted Rural Studio, where she had previously 
been an outreach student, and challenged them to design a house with the goal of a living space 
that could be built with $10,000 in materials and $10,000 in labor.
 One of the issues faced was the construction process that could be put together by 
volunteer labor and by designing a structure that was sustainable, on a budget.  A number of 
different contractors were asked to help with the task of determining if a house could even be 
designed and built for the above price and no one took the case except for Rural Studio’s David 
Buege.
 Perceptions:  On the issue of changing the perception of low income housing within 
the community, Dorr explained that in the beginning it was very diffi cult to change anything, 
“people don’t like change, especially in small towns” she said.  Yet after the fi rst few houses were 
constructed and a once blighted area became a clean, safe neighborhood, people became more 
Figure 14 The 20K Version 2
accepting.  Today, they cannot construct these neighborhoods fast enough for the demand. 
 “The 20K project is a continuing project, now in its 6th year. It is a project based on trying 
to design|build|create alternative forms of housing on a very tight budget.” And so far, they have 
accomplished their goal of designing and building a house for $10,000 in materials and $10,000 
















Figure 20 Buffalo Bayou Promenade, Houston, TX
Figure 19 Market, Netherlands
 Figure 20 is an image taken from the winding path built under an overpass in Houston, 
Texas.  The architects, the SWA Group, converted what was once 23 acres of neglected, 
littered land under a series of freeways and bridges into what is known as the Buffalo Bayou 
Promenade.  The Promenade spans 3,000 linear feet, branching off into smaller park areas 
along the way, and acts as a gateway into downtown Houston.
 These precedents are just a few of the ways in which others have decided to turn 
blighted, unusable spaces into functioning community enhancements.  The housing under the 
overpass project gained ideas from the concepts behind each of these projects, incorporating 
elements from small living spaces and under the overpass designs.
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Overpass Design
 Figure 17 illustrates a proposed park design for under the overpass improvements in 
Toronto, Canada.  The park was designed by Phillips Farevaag Smallenberg, a renowned land-
scape architect.  The idea behind the park was to turn a derelict and unused space into a social-
ly-engaging park for the neighborhoods surrounding it.  Toronto is a rapidly growing city lacking 
in green space.  The city, like most, cater to the vehicle instead of the pedestrian, therefore the 
design was infl uenced by the numerous overpasses and their empty space below (Visionary 
Design For Urban Parks-Underpass Park in Toronto, 2010).
 Figures 18 and 19, show how one group of architects, NL Architects, saw an opportunity 
to reestablish a community and took it.  The overpass shown was built decades ago, and has 
long been a major neighborhood divider in the Dutch city of Zaanstadt.  The proposed project 
was based on their view that the existing infrastructure was not to be seen as a problem but a 
place that could house a community-wide solution, a reinterpretation of the way to inhabit a pre-
existing space. 
 The architects laid out a small master plan for the space below the overpass and now 
there are many amenities available for community use.  A few of these amenities include a 
supermarket, soccer fi elds, a skate park, a fi shmonger and fl orist, a basketball court and a car 
park.
 NL Architects stated “the re-purposing of space was to provide a quick solution to re-es-
tablishing the connection between the two parts of the divided township whilst also regenerating 
a space that had become dead, literally and symbolically in the shadow of the fl yover”  (Bordas, 
2005).
Figure 17 Rendering of Proposed Underpass Park, Toronto, Canada
Figure 18 Skate Park, Netherlands
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 SIPS can come pre-made from the factory and one of the options of a standard size SIPS 
panel is 4’ x 4’.  The units were designed with these standard sizes in mind to eliminate any 
material waste that would occur if any panels had to be cut down.  A standard unit is 20 feet long 
and 12 feet wide.  However, using this material also allows for fl exibility in the size of the units. 
A unit can be other dimensions, 24’, 28’, etc. as long as it is based on the four foot rule.  All units 
are 8’ tall (Construction Details & Load Design, 2004).
 Since the SIPS are pre-built in a factory, they can be transported in bulk to the site by 
truck, unloaded, and be ready to construct the same day.  Once the panels are on site, the 
construction time is cut almost in half of that of the traditional wood frame construction.  Cutting 
down the labor time and having less job-site waste, SIPS panels allow the building process to go 
quicker, easier, and cost less. 
 Once constructed, the unit becomes totally dependent on the next component of the 
module, the vault.













 A Prototype is born.  The prototype is made up of two components, a unit and a vault. 
These two components are attached to each other to make up a prototype module.  A prototype 
will always consist of one vault and at least one unit; however, a typical prototype will have 2-4 
units attached to it.
 The Unit is the living space.  It houses the bedroom and living/eating area.  A unit can be 
one story or two by placing one unit on top of the other.  The fl oor plan, as indicated in Figure 
21, is an open concept and has the space available to expand into more than one bedroom if 
needed.  Typically, the fi rst level is the main space that allows for a couch and chair at one end 
and a table and chairs at the other.  The resident has the ability to decide how the furniture is 
arranged and what they want inside their unit.  A one story/ADA unit is expanded to allow space 
for a Murphy bed.
 The units are constructed out of structurally insulated panels, known as SIPS.  SIPS are a 
composite material that consist of two outer layers of structural board, which can either be sheet 
metal, plywood, or OSB (oriented strand board), and they have a layer of rigid insulation, either 
polystyrene or polyurethane foam, sandwiched between them.  The panels share the same 
structural properties as an I-beam and can be priced similar to wood frame construction.  The 
SIPS panels were used as the exterior walls and the roof of the units.  
 SIPS have high insulating properties than conventional construction materials which lead 
to less drafts than a typical wood frame house by creating tighter building envelope.  They are 
also an all-inclusive material, meaning they are the structure, the insulation, and the exterior 
sheathing all in one panel.  The benefi ts gained by using SIPS include a decrease in the life-
cycle cost of the units, a decrease in the construction cost due to standardized sizes and all 
that’s included in one panel, and the process of building a unit is dramatically decreased in 
time and materials since the panels are very easy to construct (SIPA Structural Insulated Panel 
Association, 2011). 












 The vault is constructed out of CMU, concrete masonry unit, and is built on-site.  Although 
the vault components can be pre-built, the vault itself has to be constructed at the specifi c 
site due to different bridge structures.  Not all overpasses are built the same way so there is 
no standard construction process when determining width and length for a vault nor is there 
a predetermined location for where the void should be placed to allow the bridge pier to go 
through the vault.  However, most bridge piers will accommodate the typical 8’-0” wide vault. 
This dimension is based on the modularity of a CMU which is standard 8”x 8”x 16”.  
 CMU’s are durable, self-contained, fi re resistant, low maintenance, and can be constructed 
by practically any contractor.  They are a heavy material which makes construction and labor a 
little more diffi cult to achieve but once built it is there to stay.
 CMU’s can also visually and structurally reinforce the existing overpass, calming any 
fears of collapse.  The concrete blocks are viewed as a heavy and stable material, adding to the 
sense of stability and security this facility desires to provide.  However, if another material was 
wanted for the exterior of the vault, the vault could easily be clad in it.
 Depending on the overpass, a module can either be one-unit deep or two, as shown 
above in Figure 26.  If two deep, the top of the vault spans across the interior space to allow for 
another sustainable feature.  Whether one or two, all vaults have a space above for the HVAC 
unit to go, and if two deep, the space that spans across will house a duct system that works with 
the natural cross and stack ventilation provided by the units and the overpass.  These systems 
will be discussed in more detail over the next few pages.
 The vault serves as the anchor for each module.  It is the space where all of the things 
that make the units functional, are housed.  It is the living part of the module. 
Figure 26 Section through the Vault
The Vault is the service space.  It houses 
the vertical circulation, the kitchen, the bathroom 
and storage space.  A vault has a varying height. 
It is dependent on how many units are attached 
and how many stories tall they go.  In a typical 
vault, as seen in Figures 24 and 25, there are 
two levels.  
 On the lower level, two sets of stairs 
leading to the second fl oor are placed at each 
end of the vault.  The opposing stairs each lead 
into a different set of units, for example, the stairs 
on the north end are for the housing unit located 
on the east side of the vault while the stairs on 
the south end are for the unit to the west.
 Also located on the lower level are the 
kitchenettes.  They are placed back-to-back 
to share a plumbing wall and cut down on the 
cost of installing extra plumbing lines.  Each 
kitchenette includes a refrigerator, a double 
basin sink, a stove top oven, cabinets, and a 
pull out pantry.  A vault attached to a one story/
ADA unit has bathrooms in place of the stairs 
and a vault that is attached to a one story/ADA-
one sided unit that has a bathroom at one end 
and a small space for a table and chairs or extra 
storage space.  
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Figure 24 Lower Level of a Typical Vault Figure 25 Upper Level of a Typical Vault
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This image shows the three larger components and 
how the parts piece together to make up a module.
Figure 30 Piecing Together Components
17
 The Louver Panel System is the third component of the module. 
The louver system can be implemented on any unit, but is typically 
placed on units that face South, East, and West.  A North facing only 
unit would not need a controlled sun shading device.  When using the 
louver system on South facing units, it would simply attach fl ush to the 
face.  If placing the louver system on East and West facing units, an 
angled approach would be desired, if possible, as this would allow for 
more exposure to the Southern sun in a controlled manner.
 The louvers can attach to a one-story or two-story module with 
a closed louver panel covering the upper level fl oor to keep the louver 
panels continuous.  The louvers are based on the same dimension 
standard as the units and vault, 4’-0”.  The panels are broken up this 
way to allow the user optimal control of their space.
 The louvers not only act as a sun shading device, mostly in 
the summer, but as a privacy screen.  Because of the proximity to the 
street, an inhabitant of a unit will either have an upper or lower private 
outdoor space, and the louvers give them control of how private their 
space will be.
 The louvers are not only operable to accommodate user 
preference of visibility and the amount of sun allowed into the space, 
but to permit natural ventilation through the space.  With the units 
having operable windows, a resident can open their unit windows and 
their louver system to allow air into their space.  This increases the 
indoor air quality within the space by keeping the interior stagnant air 
in circulation.  They also allow natural ventilation into the space so the 










panel from the 
inside
Figure 27 Section of Louver System
Figure 28 Louver Panel
Figure 29 Louver Panel Connection to Unit
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Figure 32 shows a blow up of the upper level of a 
module once the components have been pieced 
together.  The unit to the left of the vault (in orange), 
has a covered balcony facing the exterior while the 
unit on the right has more interior space.  This image 
also shows in more detail how the module attaches to 
the other modules.  Both units are the typical layout 
but the unit on the right, with its extra interior space, 
could easily be turned into a two bedroom unit in the 
case of a family.
Figure 32 Blow Up of Unit + Vault Level 2 
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Figure 31 shows a blow up of the lower level of a 
module once the components have been pieced 
together.  The unit to the left of the vault (in orange), 
has a covered porch facing the interior while the unit 
on the right has a covered porch facing the exterior.  It 
also shows in more detail how the module attaches to 
the other modules, whether the modules are aligned 
or pushed forwards the connection is the same.  The 
modules can share a common wall between units 
eliminating some material needs.
Figure 31 Blow Up of Unit + Vault Level 1 
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 An easy construction process is not the only thing this project encompasses.  The cost of 
transporting the materials necessary for construction is lowered since most of the materials are 
pre-made and arrive at the site in bulk.  A rough cost estimation was completed on the project 
with the help of a local contractor listed below:
Item                                                                 Area Sq Ft                       Price                      
Concrete Slab + Backfi ll    736    $ 3,128.00
Structurally Insulated Panels           1152                $ 10,368.00
Concrete Masonry Units    160        $ 680.00 
Doors + Windows         $ 1,500.00
Plumbing + Fixtures         $ 6,300.00
Electrical + Fixtures         $ 3,400.00
HVAC           $ 2,300.00 
Roofi ng Materials         $ 2,200.00
Trimwork          $ 1,000.00
Flooring             $ 800.00
Contingency          $ 4,500.00                
Total Module Cost (4 Units + 1 Vault)               $ 36,176.00
Total Approximate Housing Facility Cost (12 Modules)         $ 434,112.00
            (Hedgepeth, 2011)
The total is only an approximation since the module does not always have to consist of 4 units.




 Once the combination of components for the module have been decided, the process of 
construction begins.  The fi rst step is to determine the location of the vaults on the site and pour 
the slabs for the vaults and the units.  The vault materials are then brought to the site and the 
vaults are constructed.  For any given site, each vault will have a predetermined confi guration 
due to varying locations of bridge piers.  On a site with an overpass running east to west, vault 
confi guration will be simpler since they can be arranged side by side in a straight line.  However, 
on a site with an overpass running north to south, the vaults will be arranged in a stepped pattern 
which means the pier will be located in a different spot in each grouping of vault.  (refer to Figure 
63 to see the stepped pattern)  After the vault’s shell has been erected, the smaller parts that 
make up the vault are brought in.  The stairs, kitchenette equipment, and bathroom fi xtures are 
placed and hooked up to the plumbing and electrical lines.  The vault is completely constructed 
before the next step takes place. 
 The next step in the process is the arrival of the SIPS to the site.  At this point construction 
speeds up dramatically since the slabs for the units are already in place.  The SIPS are constructed 
in a predetermined pattern on the site.  They are then attached to the vault wall which is where 
the unit will receive all of its electrical, heating, and cooling needs.  The exposed vault wall inside 
the unit already has outlets and vents installed.  This step is the quickest part of the construction 
process.
 After the modules are built and arranged on the site, any additional components needed 
can then be added.  In this particular project, the louver panel system would be attached to the 





Figure 36 Grade Change Figure 37 Major Interstate
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The following images show four different overpasses, all with different bridge structure 
and support.  Each overpass has now become a dual purposed space.  The fl exibility 
offered by the prototypical module allows it to adapt to all situations and circumstance, 
whether it be one-story only modules (Figure 34), or multi-story modules (Figure 35). 
The module can accommodate different grades (Figure 36), and can be placed under 
major interstates (Figure 37).
Figure 34 One Story Modules Figure 35 Multi-Story Modules
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 Site Selection + Analysis
 Although the prototypical module can be confi gured to adapt to any overpass structural 
situation, a specifi c site was chosen in order to demonstrate how the specifi cs of the module 
would work under more challenging circumstances.  The site location is shown on an aerial 
map in Figure 38.  The specifi c address is at the intersection of Southern Avenue, running 
East to West, and East Parkway, running North to South.  The specifi c overpass is East 
Parkway which runs over Southern Avenue.  
 The main challenge with this specifi c overpass is the direction it is running.  A North 
to South running overpass eliminates the possibility of using the southern sun to aid in the 
natural lighting of the space underneath.  It is already short on light given the mass above, so 
an East to West running overpass would be the optimal condition since orientation is key with 
daylighting techniques.  However, there are components that will aid in capturing as much of 
the southern sun as possible to infi ltrate the shadowed space.
 Another challenge with this overpass is it is at a major traffi c intersection.  Not only 
do vehicles travel on the South, East, and West sides of the site, but a double train track 
runs East to West directly to the South of the site.  The noise and air quality underneath the 
overpass were a major concern.  By enclosing the site and using sound reducing materials 
within the units, the noise could be dramatically decreased.  Since air pollutants can lead to 
major health problems, such as respiratory and heart diseases, it is important to reduce the 
pollutants within this facility to improve the quality of life inside the space and to not further 
harm the health of the residents.  The air quality within the space can be reduced using 
natural ventilation techniques within the units and within the facility’s interior street space.
 There were also other issues dealing with the immediate and surrounding areas 
besides the challenges faced when making decisions on the actual site.  Neighborhoods, 
residents, zoning, amenities, etc., were all considerations when designing for the specifi c 
site.
Figure 39 Existing Photos of Selected Site







Figure 38 Overall View of Site
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 The Poverty Level map in Figure 42 is 
showing a one mile radius around the intersection 
of Southern Avenue and East Parkway, the selected 
site.  The zip codes that are within this radius are 
as labeled, 38114, 38104, and 38111.  The poverty 
levels of each zip code were taken from data 
collected in the city of Memphis, TN (Advameg, 
Inc., 2009).
 Figure 41 shows the numeric percentage 
of residents within a given zip code that are living 
below the national poverty level and those that are 
living below 50% of the national poverty level.  
 These percentages are an indication that this 
area may be well served by the type of facility being 
proposed (Memphis, TN (Tennessee) Houses and 
Residents). 
Figure 42 Poverty Levels in Surrounding Areas
Figure 41 Percentage of Poverty Levels
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Figure 40 shows a map with a one mile radius 
around the intersection of Southern Avenue 
and East Parkway, of the neighborhoods in the 
immediate surround areas that would be affected 
by any type of development that would go on the 
selected site.
Figure 40 Adjacent Neighborhoods
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The site is located at a pivot point of land uses.  It 
is surrounded by single and multi family residential, 
industrial, and green space.  These areas are divided 
by the overpass and the goal with the development 
is to reconnect the separate areas back together.
Figure 44 Surrounding Land Uses
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An important factor to this type of facility and its 
user is having basic need amenities within walking 
distance.  Figure 43 shows a half mile radius drawn 
around the site, which indicates the distance a 
person can easily walk.  Included in this area are a 
food mart and gas station for grocery needs, a large 
public green space and a park, a church, and small 
business’ and a bank, for place of employment.













Figure 46 Aerial of Site






Figure 45 is a map of the MATA bus stops within 
walking distance of the site.  A lot of the residents 
do not own vehicles or have any other mode of 
transportation other than public transportation so 
access to a bus stop is critical to their road back to 
re-entering society.
Figure 45 MATA Bus Routes
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FIgure 50 Diagram of Expansion + Elimination
FIgure 51 A Void in the Overpass
 While studying the history of the selected overpass, it was discovered that this was the 
only stretch of the Parkway system in Memphis, Tennessee, that did not have a large, green 
median strip running down its middle.  As seen in Figure 49, there is ample room for a type of 
median to continue the theme shared by all of the Parkways.  Figure 50 is a diagram outlining 
where this median could go.
 Another point Figure 50 illustrates is the expansion of the site below.  The side streets that 
the site is sandwiched between are one-lane, one-way streets that span 30’-0” each.  A one-lane 
street only requires 12’-0” in width and 8’-0” for a parallel parking lane leaving the street 20’-0” 
wide to keep a parking lane, still left 10’-0” on either side of the site unused.  This extra 20’-0” 
was added to the site to allow a larger interior space and to allow more buildable area.
 Instead of inventing a way for trees to take root with no soil, a decision was made to 
emulate the median strip with having a void space take its place, as seen in Figure 51.  This void 
would not only be symbolic but also aid in the challenge of lighting the interior space without 
solely relying on artifi cial lights.  On the road, a wall with refl ective paint on the void side to refl ect 
light, would be placed to block any littering that may occur from the highway above.
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 The  overpass  extends approximately 
1,100 feet and is approximately 75 feet wide. 
There is a 5-foot sidewalk on the West side 
and a 6’-6” sidewalk on the East side.  There 
are two lanes of South bound traffi c and two 
lanes of North bound traffi c.  The two inside 
lanes are approximately 11’-0” wide and the 
two outer lanes are approximately 19’-0” wide. 
Figure 49 Plan of Existing East Parkway Overpass
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 These photos show that the challenge of light under the overpass was present even 
before buildings were placed.  When a module is placed on either side of the overpass, the 
challenge of letting light into the space became even greater, since now there were barriers 
preventing what light did come in from the sides from coming in at all. 
 Figure 54 shows a series of Solar Diagrams.  The column on the left shows a view 
from underneath the overpass without a void in the road structure above at 9 a.m., 12 p.m., 
and 3 p.m, July 21.  The column on the right shows the same view only with a void in the road 
structure above.  The images are showing the same time frames.
FIgure 52 Existing Overpass-The Darkness Below
FIgure 53 Existing Overpass-The Darkness Below
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UNITS TURN TO LET IN 
MORE NATURAL LIGHT
CUTTING AN APERTURE THROUGH 
EXISTING BRIDGE ALLOWS SOME 
LIGHT TO FILTER INTO THE INTERIOR 
OF THE FACILITY
ELIMINATION OF UNITS ALLOWS 
A WIDER SPACE FOR LIGHT TO 
COME IN
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PREVAILING WINDS IN 
MEMPHIS COME FROM 




ELIMINATION OF UNITS ALLOWS 
LARGER SPACES FOR VENTILATION
ALL UNITS HAVE OPERABLE 
OPENINGS ON EACH END 
ALLOWING NATURAL CROSS 
VENTILATION TO OCCUR
Figure 55 Wind Direction + Cross Ventilation
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Figure 58 Circulation through the Site
LARGER ACCESS POINTS 
TO THE FACILITY




ALL UNITS HAVE OPERABLE 
OPENINGS ON EACH END 
ALLOWING NATURAL CROSS 
VENTILATION TO OCCUR
Figure 57 Views from the Site
ANGLING THE ENDS OF THE 





 Ventilating the units and the interior street was another goal of the design.  Addressing 
one of the challenges of designing the space under the overpass meant dealing with the issue 
of air circulation within the facility, keeping a good indoor air quality.  The orientation of the site 
did not permit direct access to the prevailing winds in Memphis, Tennessee (Figure 55) so the 
angled component added to the units not only improved the lighting, but allowed the directional 
winds to enter the units directly through their operable openings.
 Each unit has a large operable window or door on either end, exterior and interior.  This 
allows the user to open the opposing end windows and let cross ventilation of their space take 
place.  This natural method of letting air into the space, not only increases the unit’s indoor air 
quality, but also allows air fl ow into the interior street that is otherwise closed in  (Brown, 2000).
 The cross ventilation also works with the stack ventilation aspect of the design.  Stack 
ventilation is the process where ducts or shafts are installed with access to a building and at the 
top of the duct there are small openings to allow the wind to go through in order to pull out the air 
from the bottom of the duct.  Each unit shares a common wall with the vault which holds the duct 
work for the stack ventilation.  Air travels through the vent inside the unit while at the same time 
air is traveling through the top of the duct, which pulls the air from inside the unit to the top of the 
duct.  This process can be viewed in Figure 59, where the blue arrows indicate air movement 
and the pink and blue pipes show how the duct work is installed inside of the module.  This is 
also housed in the part of the vault that spans over the interior street.
 Another part of the ventilation process is located, again in the vault, directly above the 
interior street.  Figure 60 illustrates that through the use of a mechanized fan and direct access 
to the outdoors above, hot air will rise out of the space while keeping the air movement within 
the space continuously in motion.
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OPERABLE WINDOWS TO ALLOW 
FOR NATURAL VENTILATION 
WITHIN UNITS
OPERABLE WINDOWS TO ALLOW FOR 
NATURAL VENTILATION WITHIN UNITS
VENTS ALLOW FOR PASSIVE NATURAL VENTILATION 
INSIDE THE UNIT WHERE THE AIR IS DUCTED 
THROUGH TO OPENING IN THE OVERPASS ABOVE
AIR IS PULLED THROUGH DUCTS 
CONNECTED TO EACH UNIT FLOOR
OPENING CUT IN EXISTING OVERPASS 
ALLOWS FOR SOME LIGHT TO FILTER 
DOWN INTO THE INTERIOR OF THE 
FACILITY
VENTILATION PIPES ARE BROUGHT 
UP ABOVE OVERPASS MEDIAN 
WALLS AND HAVE SMALL HOLES 
AROUND THE TOP TO ALLOW FOR 
ANY WIND TO PULL THE AIR OUT 
AND VENTILATE THE INTERIORS
A Louver SYSTEM IS 
ATTACHED TO THE OUTER 
WALLS OF THE UNITS SO THE 
OCCUPIER CAN ADJUST THEIR 
INDIVIDUAL AMOUNT OF 
SUNLIGHT 
THE LOUVERS ARE OPERABLE 
TO ALLOW A RESIDENT TO 
ADJUST NOT ONLY THEIR 
NATURAL LIGHT, BUT ALSO 
THEIR PRIVACY
NEW LOW WALLS TO LINE OPENING CUT 
TO FUNNEL LIGHT DOWN AND CATCH 
DEBRIS FROM ABOVE
Figure 59 Ventilation Diagram
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Figure 61 Section Through the Module under the Overpass
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 The section above shows the mechanized fan pulling air out of the interior street space.  It also show the duct work from the cross 
ventilation and how that works.




  2 • Resident Entrance
  3 • Cafe
  4 • Drop Off Area
  5 • Bike Landing
  6 • Outdoor Activity
  7 • 1 Story Unit
  8 • 2 Story Unit
  9 • Vault
10 • Interior Street
11 • Waste/Recycle Area
12 • Bus Stop
13 • Laundromat
the facility’s public cafe.  Many of the residents also have access to be the recipient of a free 
bicycle courtesy of local churches; the bike pad gives them a place to park it.   
 The entry (1) is a public entrance that allows access to the cafe (3) and the resident’s 
entrance (2).  The resident entrance is secured with card access only to the staff and residents 
living in the facility.  As mentioned before, a homeless person needs the feeling of security more 
than most and this is just one of the ways towards providing that security.  The resident entrance 
is not only a space for passage to the units but also serves as the mail room and vending 
machine area.  
 Upon entering the facility through the resident entrance, an interior street winds through 
Figure 63 Site Plan
        Overall Design 
 The above image indicates where all of the components 
that make up the facility are located on the site.  The dashed 
line indicates the bridge overhead.  A new drive through 
space was made for vehicles utilizing the facility, such as the 
mailman, Salvation Army bus, program coordinators, etc., to 
allow them easy access off of Southern Avenue.  A bike pad 
(5) was also implemented because of its location next to the 
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Figure 62 Noted Site
The image above has a series of notes that explain the reason behind the major decisions that 
were made when designing for the specifi c site.  Some of the moves made are site specifi c but 




  2 • Resident Entrance
  3 • Cafe
  4 • Tables + Grill Space
  5 • 2 Story Unit
  6 • 1 Story Unit
  7 • 1 Story Unit ADA
  8 • Play Area
  9 • Game Area
10 • Interior Street       
11 • Community Area
12 • Laundromat
The one-story units are provided a covered front porch facing the interior and are located on the 
site to have the closest proximity to an outdoor activity space.
 The entire facility was designed and organized to provide different opportunities for 
different activities and interactions.  There are larger gathering spaces, smaller sitting spaces, 
space for games, visiting, reading, etc., and spaces that provide basic necessities.
Figure 64 Level 1 Floor Plan
cover, to concrete - the front porch.  Using a material change 
indicates the difference in public and private space.
 Each unit comes with either a covered front porch or 
a concrete pad, both of which are large enough for a chair 
or two.  The two story units also have balconies.  A unit that 
has a covered porch facing the interior will have an upstairs 
balcony that faces the exterior of the facility; while the units 
that only have a pad facing the interior will have a covered 


















the site passing by areas for outdoor activity and units.  The fi rst area of activity, shown on Figure 
64 as number 4, is a space designated for grilling and picnic tables, a place where residents can 
have family and friends over in a larger space.  It is located near the front for ease of access to 
visitors and to be in close proximity to the cafe and vending machines.
 The second area (8) can be a play area for smaller children with room for smaller 
playground-type equipment, such as a merry go round.  There are benches in place where a 
mother could watch her children or a person could sit and read.
 The third area (9) is more of an open space to allow for any type of outdoor game or 
activity.  This is where people could play horseshoes, kids could play hopscotch, or chairs could 
be brought out for a board game.
 The fourth area (11) is a paved space serving as a waiting/sitting space and the entrance 
to the laundromat (12).  The laundromat is for the residents only, since it would be diffi cult to 
secure the facility if one of its components was accessible to everyone.  This space houses 
washer/dryer units, a change dispenser, detergent vending, and places to sit indoors with tables 
for folding clothes.  All residents are given a one-month supply of basic necessities, including 
laundry detergent, but as part of the program they are required to start contributing to the “basic 
needs” fund after the fi rst month by using their money to purchase their own soap.  This is the 
same with the vending machines that are located at the entrance.  The products are dispensed 
at a lower cost than at a general store but by allowing residents to pay for their own not only 
starts the reentering society process, but gives them a sense of ownership and pride to be able 
to contribute.
 Another amenity within the facility is access to North, West, and South bound public 
transportation, indicated on Figure 63 number 12.  Residents have gated access to their own 
bus stop providing access to the MATA bus routes making it easier for them to get to and from 
future employment places.
 Figure 63 number 11 is a fenced in waste receptacle for the entire facility.  Each unit will 
be responsible for getting their own trash bins to the dumpster each week.  Recycle bins will also 
be provided in the units and there is space near the waste receptacle for residents to take their 
recyclables to be picked up.
 Number 10 on Figures 63 and 64 is the interior street.  The street is a hardscape surface 
with different types of paving materials that winds from the South end entrance to the North end 
laundromat of the facility.  Everything else extends off the main circulation path.  The three main 
outdoor activity areas stem from this path, as do the bus stop area and the waste/recycle area. 
The path terminates into the laundromat which also acts as a community space since it is a place 
where all of the residents will be in and out of, providing the opportunity for interaction.
 Another large element of the interior street is that it provides access to the entrance of 
each unit.  The units were placed so the fronts of the lower units were located on the inside of 
the facility, under the middle of the overpass.  This arrangement is provided many advantages, 
the main one being a more secure facility.  Another advantage of the arrangement is that it 
provides more of an opportunity for interaction with other people inside the facility.  Eliminating 
the option of walking to your front door right off of the street takes away the chance that a person 
living in unit 1 will never meet a person living in unit 2.  Turning the front doors to the interior 
gives all of the residents the chance to socialize with others without being overwhelmed with 
the rest of society in the initial stages of reestablishing themselves as contributing civilians.  It 
creates a sense of belonging and togetherness.  Having the location of the units underneath an 
overpass that is surrounded on all sides by vehicular traffi c poses a safety threat; this threat is 
eliminated through organizing the facility to have one main entrance and providing an interior 
street bordered by housing units, thus allowing a person to walk to their own unit without fear of 
oncoming traffi c. 
 As seen in Figure 63, each unit has its own set of steps leading from the interior street 
to the front door.  The path is further delineated from the units through a material change that 
separates the units going from interior street - hardscape, to a path to the front door - ground 
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Figure 65 Transverse Site Section
Figure 66 Longitudinal Site Section
49
 Aside from the benefi ts the facility provides to its residents, many benefi ts can be achieved 
from the area surrounding this overpass.  Enhancing the area beneath the bridge is one major 
advantage.  By repurposing the space and transforming it from a littered, abandoned eyesore into 
a cleaner, usable space fi lled with people could have a domino effect on surrounding properties. 
There can now be eyes on the street which will reduce crime in the immediate vicinity and the 
building components themselves will provide a nicer aesthetic to the land under the overpass.  
 The cafe will increase the chance for the facility to serve its purpose of not only helping 
the residents stitch back together their own lives but will encourage community interaction.  The 
building under the overpass can now begin to stitch back the neighborhoods that it long ago 
divided.
 Another benefi t to this facility is that the zoning will change.  This intersection will no 
longer be a speedway that caters to the vehicle, it will now be zoned as residential and vehicles 
will have to follow a different set of guidelines when passing through.  This not only helps the 
people that live in the facility but helps the people living in the surrounding area, the bike line, 
and people that take public transportation.
 One of the larger outcomes from this design is the message that it sends.  Instead of 
leaving a large carbon footprint, it speaks to the sustainable factor by encompassing space that 
was already built on and will now serve dual purposes.  It is an infi ll project that turns the blighted 
into the livable, giving hope to those less fortunate.
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Figure 68 View of Entrance
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Figure 67 Rendering of the Exterior 
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Under the OverpassFigure 70.  The End Result
Figure 71.  The Process
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